The expression and regulation of bone-acting cytokines in human peripheral adipose tissue in organ culture.
The humoral cross-talk between bone and fat is an area of increasing interest. We investigated the expression and regulation of the bone-acting cytokines; bone morphogenetic protein 2 (BMP2), connective tissue growth factor (CTGF), osteoprotegerin (OPG), and transforming growth factor beta (TGFB1). Subcutaneous adipose tissue was aspirated from lean, healthy women. Tissue samples were incubated with interleukin 1-β (IL1-β), tumor necrosis factor-α (TNF-α), cortisol, troglitazone, IL1-β + troglitazone, or vehicle. Gene expression in the adipose tissue was analyzed using qPCR and protein levels in the incubation media were analyzed using ELISA. OPG expression and secretion was diminished by 40.8% and 43.1% respectively, by cortisol, and OPG expression was diminished by 67.5% by troglitazone (p<0.05). The proinflammatory cytokines IL1-β and TNF-α significantly increased the expression of CTGF (p<0.05) by 65.1% and 101.3%, respectively, and the expression and secretion of OGP by 62.3-165.8% (p<0.05). This interleukin 1-β mediated increase in CTGF- and OPG expression and secretion was ameliorated by troglitazone. Troglitazone and related drugs are known to have adverse effects on bone. We suggest that this could be mediated via altered cytokine production in adipose tissue. Moreover, obese individuals have a low-grade inflammation in their adipose tissue and have higher bone mineral density than lean individuals. We suggest that this inflammation may increase the expression and secretion of OPG and CTGF and thereby increase BMD. In conclusion, bone acting cytokines are produced in the adipose tissue and may affect bone through endocrine mechanisms.